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Description 

This invention relates generally to electronic cameras and more specifically to an electronically expandable CCD 
camera which is designed to facilitate a wide range of uses by the addition or variation of its electronic board compo- 

s nents. 

W. Doesschote and E. Dai's article 'Modular video electronic assemblies for solid state image sensors" pages 
188-189 presented at IEEE 1989 International Conference on Consumer Electronics at Rosemount, Illinois, U.S.A. 
(document X8000076023) shows a modular camera but does not show the mechanical arrangement of the camera 
nor features dealing with heat transfer or interconnection of the circuit boards. 

10 Japanese patent application JP-A-63 31 278 shows a solid-state imaging pickup device wherein heat transfer oc- 

curs from a CCD driving board via a screen plate to a frame. The combination of the components of the present Invention 
is not discussed in that patent application. 

The camera of the present invention comprises a substantially tubular casing having a front plate removably at- 
tached at one end of the casing, and a back plate removably attached at the opposite end thereof. The front plate has 

IS a hole therein for receiving an optical means such as a lens. An electronic driver board means is removably receivable 
within the casing, at a position disposed between the front and back plates and adjacent the front plate. A CCD sensor 
or other image sensor is receivable within the electronic driver board means. An electronic logic board means is re- 
movably receivable within the casing, at a position between the said electronic driver board means and said back plate 
and adjacent the said electronic driver board means. 

20 The casing and the front and back plates are designed to allow for expansion of the camera through the addition 

of option electronic board means. This allows for the customization of the camera for specific uses or functbn of the 
camera in areas which may not have been originally envisioned in the primary design process. 

Additionally, any one of a plurality of different back plates may be attached to the casing, depending on the use to 
which the camera is to be put. The back plate may have a plurality of output ports disposed therein so that the user 

25 can obtain the required electronic output signals from the camera. If the camera is to be used In a different process or 
to obtain different output, the back plate can simply be detached and the appropriate new back plate attached to the 
casing. 

Similarly, any of a plurality of solid-state sensor means can be inserted into the driver board means to adapt the 
camera to different uses. The electronic driver board means is withdrawn from the casing and an electronic driver 

30 board means with a different sensor means is installed to allow the camera's functions to be altered. 

The camera may comprise option electronic boards means for specific operating functions of the camera. Examples 
of option electronic boards are an analog to digital converter board, a multiplexer board, a signal processing board 
and other electronic function boards.Any of a plurality of option electronic boards may be inserted Into the camera 
between the logic board means and the back plate means to change the camera's functions and to achieve desired 

35 operation. The option electronic boards are linked to each other and to the sensor by a new and novel 'option bus* 
means located on the electronic logic board means. The option electronic boards are also in thermal contact with the 
driver board means, and this allows for heat to be transferred from the electronic boards to the driver board means. 
The driver board means lies in contact with the front plate means; the front plate means and the driver board means 
being so disposed in relation to one another that heat transfer from the driver board plate means to the front plate 

40 means is possible. It is therefore possible for heat to be transferred from the inside of the camera to the front plate 
means. The front plate means can then be cooled in any suitable manner. 

In order to accommodate the varying numbers of option electronic boards usable in the camera, different lengths 
of casing means may be utilized. N^rlous adapters are also receivable within the hole in the front plate means to allow 
a range of optical devices to be connected to the camera. 

45 Unlike previously known devrces which required that a new customized camera be purchased in order to perform 
new functions or processes, the camera of the present invention may be expanded by simply changing the various 
option electronic boards to adapt the camera for new uses. and to perfomn new functions. One of the advantages of 
the camera over the prior art is the interchangeability and replacement of not only the components within the camera, 
but of all the enclosure systems and mounting hardware used in the camera. 

50 Furthermore, the arrangement of the interconnection of the various functioning parts of the camera are unique to 
the camera and provides for enhanced operation. The camera comprises three novel buses for electronic Interconnect, 
namely a "driver bus", an "option bus' and a 'user bus". 

All three buses originate and can be found on the logic board means, their orientation being such that each bus 
occupies a separate side of the logic board means. The driver board means is connected to the driver bus. The option 

55 bus means allows each option electronic board to be placed vertically next to each other and to connect to each other 
Vertical electrical connectors allows each option electronic board to be inserted vertically and connected to the k)glc 
board means through the option bus. 

The user bus means connects the logic board means to the back plate means. 
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The unique protocol, or signals and pin arrangement, of each bus and the orientation of the said buses allows for 
an electronically expandable CCD camera with enhanced operational capabilities without 'noise' contamination of the 
analog video signal by the digital electronics. Improved photosensitivity and improved dynamic range and spatial res- 
olution are, therefore, possible. 

5 

Brief Description of the Drawings 

The preferred embodiment of the present invention will now be described with the aid of the following drawings, 

in which: 

10 

Fig.1 is a perspective view of an electronically expandable modular CCD camera in accordance with the present 
Invention; 

Fig.2 is an exploded perspective view of the electronically expandable modular CCD camera; 
Fig. 3 is a side view of the front plate; 
IS - Fig. 4 is a rear view of the front plate; 

Fig. 5 Is a front view of the driver board; 

Fig. 6 Is a cross section of the driver board through line AA of Fig.5; 

Fig.7 is a rear view of the driver board; 

Fig.8 is a rear view of a first embodiment of the back plate; 
20 - Fig. 9 is a cross section through line BB of Fig.8; 

Fig. 10 is a rear view of a second embodiment of the back plate; 

Fig. II is a cross section through line CC of Fig.lO; 

Fig. 12 is a rear view through a third embodiment of the back plate; 

Fig. 1 3 is a cross section through line DD of Fig. 1 2; 
25 . Fig. 14 is a rear view through a fourth embodiment of the back plate; 

Fig.15 is a cross section through line EE of Fig.14; 

Fig. 16 is a partial side view of the camera showing the buses connecting a plurality of electronic boards. 

Fig. 1 7 is a block diagram of the components of an electronically expandable CCD camera according to this inven- 

tton. 

30 

Detailed Description of the Preferred Embodiment 

Referring to Figs. 1 and 2, the preferred embodiment of the present invention comprises a camera casing 1 0, which 
Is substantially tubular when viewed In cross section, a front plate^ll removably attached at one end of the casing, 
3S and a back plate 1 2 removably attached to the opposite end thereof. A driver board means 1 3 is removably receivable 
within the casing 10 at a position disposed between the front plate 11 and back plate 12, and adjacent the front plate 
means. 

The front plate 11 has a hole 14 therein to removably receive an optical device, such as a lens 15, and various 
adapters (not shown) may be connected to the hole 1 4 to allow different optical devices to be attached to the camera. 
40 The front plate 11 Is secured to the casing 10 by way of a plurality of threaded holes 16. 

The driver board means 1 3 Is adapted to receive any of a plurality of image sensors 1 7 therein, the image sensor 
17 can be changed if the camera is required to perform either a different function, or the same function In a different 
manner. Alternatively, the driver board means 1 3 with a different Image sensor 17 may be changed. 

Logic board means 18 Is removably receivable within the casing 10 at a position disposed between driver board 
45 1 3 and the back plate 1 2 and adjacent the driver board means. 

Option electronic board means 19 (Figs.2 & 16) may be disposed between the logic board means 13 and back 
plate 12, the option electronic board means 19 being connected to the iogk: board means 18 by means of the optbn 
bus 27. 

The Image sensor 1 7 may be structured with either single or multiple electronic outputs. Any of a plurality of option 
so electronic boards 19 may be mounted within the casing 10 to allow the camera to perform desired functions. The 
addition of option electronic boards 19 may necessitate the use of a longer casing 10. 

A variety of different back plates 1 2 can be used to allow the user to obtain the required output from the camera. 
It the camera is to be transferred from one processing or manufacturing function to another, the back plate 12 can be 
changed by the user to provide the new desired output. 
ss The varbus components of the camera of the present Invention can be readily changed to allow the user to utilize 
the camera to monitor different manufacturing or processing systems or to have it perfomn different functions or produce 
different outputs for the end user. 

In the preferred embodiment of the inventbn, the camera casing 10 is basically a square tube when viewed in 
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cross section. A basic camera design uses a 3 inch long casing, but the internal expandability of the electronics of the 
camera may require that a longer casing be used. Casings up to 8 inches have been utilized, but it is conceivable that 
even longer casings can be used. 

In the preferred embodiment of the invention, the front plate 11 is a 31^ inch by 31^ inch aluminum component which 

5 is 3/8" thick and which serves as the main mounting area of the camera. It the camera is mounted to other systems 
by way of suitable attachment means disposed through holes 1 6 in the front plate 1 1 . The front plate 1 1 has a threaded 
mounting hole 14 for the mounting of a lens 15 or any other optical component. This penrntts a higher accuracy of 
alignment to allow the user to optically align their system to the image sensor 17 within the camera. 

The driver board means 1 3 receives all the electrical connectioris of the image sensor 1 7 itself and the clock 

10 drivers. The image sensor 17 is mounted from the front 20 of the second plate through milled slots 21 in the second 
plate and held in place by means of imager clamp 1 7a by connectors such as screws, not shown. This permits a thermal 
contact area between the back 23 of the second plate means 20 and the Image sensor 17 itself. The image sensor 17 
generates a large proportion of the heat within the camera, so it is important to conduct that heat away from the Image 
sensor 17 to maintain optimum perfomnance of the image sensor. In addition, all the heat generating components on 

IS the option electronic boards 1 9 are in thermal contact with the second plate means 20. This thermal contact separates 
the heat generating components (not shown) from the remainder of the circuitry (not shown) and also directs the heat 
generating from those components away from the inside of the camera. The second plate means 20 mounts directly 
on to the front plate 11 of the camera (this means again that there is a thermal path from the second plate means 20 
to the front plate 11 ). Thus the user who will be using the front plalte 11 to mount the camera to his systerti (not shown) 

20 has a direct method to cool ail the critical heat generating components In the camera. Substantially all the heat gen- 
erated within the camera is cooled through the surface of the front plate and the housing to which it is connected. 
Cooling is through one surface only, thus making the camera cooling much simpler for the user. 

The direct contact between the front plate 11 and the second plate means 20 allows for improved optical alignment. 
The image sensor 17, which is the optical image sensor in the camera and which may comprise for example a time 

2$ delay and integration sensor, an area scan sensor, or a wide dynarnic range sensor, is rigidly attached to the second 
plate means 20 and cannot move with respect to the second plate means 20. However, the second plate means 20 
has a somewhat loose fit to the front plate 11 during the building of the camera. This loose fit allows the second plate 
means 20 to be moved with respect to the front plate 11 using high precision tooling fixtures. It is this feature which 
allows for the optical alignment of the camera. In other previously known cameras there is little or no optical alignment 

30 of the inoage sensor 17 itself. In the present invention, through the use of this optical alignment procedure, the optical 
centre is coincident with the mechanical centre of the front plate means 11 . This is important for replacement of products 
in the field: a user can replace portions of the camera or change the camera's functions and still have the same level 
of optical alignment without having to adjust his system. 

The back plate 12 has a standard outside dimension, inches square. On the back plate are all the connectors 

35 24 for the user. There are several different types of back plates (see Figs.8-15), but with the exception of different 
numbers of signal outputs, the mechanical fit of all back plates is identical. In the preferred embodiment of the invention 
there are approximately 4 or 5 different back plate connector configurations which are utilized in over 50 different 
camera designs. Any camera that is built can have the back plate replaced to allow the connector configurations to be 
changed without having to change any of the rest'of the camera mechanics. This allows for the camera electronics to 

40 be upgraded or modified without having to replace entire sectbns of the camera. 

The electronics of the camera is also expandable, this expandability being based on one of a series of internal 
buses. There are 3 internal buses. The term bus as used herein, is..defined as an electrical and mechanical Interface 
between two or more electronic circuit boards. It is as well defined in terms of the operation, timing and functionality 
of ail the signals on the bus. 

45 The first bus in the camera of the present invention is the driver bus 25. This connects the driver boiard means 1 3 
that houses the image sensor to the logic board means 18 that generates all the digital timing for the image sensor 17 
and the driver board means 13. This driver bus 25 has a unique arrangement of pins called a protocol, which provides 
for a critical separation of electronic functions. Following is the driver bus protocol: 



PIN NO. 


NAME 


FUNCTION 


1 


CLK1 


TTL LEVEL CLOCK RESERVED FOR RSTB 


2 


DGND 


DIGITAL GROUND RETURN 


3 


CLK2 


TTL LEVEL CLOCK 


4 


DGND 


DIGITAL GROUND RETURN 


5 


CLK3 


TTL LEVEL CLOCK 


6 


CLK4 


TTL LEVEL CLOCK 
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(continued) 



5 



10 



IS 



PIN NO. 


NAME 


FUNCTION 


7 


CLK5 


TTL LEVEL CLOCK 


8 


VCR 


SHIFT REGISTER CLOCK HIGH DC SUPPLY 


9 


CLK6 


TTL LEVEL CLOCK 


10 


VCR 


SHIFT REGISTER CLOCK HIGH DC SUPPLY 


11 


CLK7 


TTL LEVEL CLOCK 






L^IVJil IML. drlWUINU riC 1 UPlIN 


13 


vcc 


+5V SUPPLY (DIGITAL) 


14 


CLK8 


TTL LEVEL CLOCK 


15 


VCR 


SHIFT REGISTER CLOCK HIGH DC SUPPLY 


16 


CLK9 


TTL LEVEL CLOCK 


17 


VDD 


DC SUPPLY FOR IMAGER 


18 


VBB 


NEGATIVE DC POTENTIAL FOR IMAGER 


19 


CLK10 


TTL LEVEL CLOCK 


20 


AGND 


ANALOG GROUND RETURN 



20 

The second bus is the option bus 27. This provides interconnection between the logic board means 18 and one 
or more of the option electronic boards 1 9. Each option electronic board incorporates this option bus thereby allowing 
for Interconnection between the various option electronic boards. 

The option electronic boards are arranged in a pancake fashion which means they are stacked vertically the one 
ss after the other at approximately 1/2 inch clearance. The camera can be expanded virtually infinitely in this manner to 
add features and vary the performance to the camera through various option electronic boards. By way of example, 
cameras incorporating the features of the present invention can be built without any option electronic boards having 
an effective thickness of about one Inch. Other cameras which have been built have Incorporated as many as 1 1 optton 
electronic boards having an effective length of 6 to 8 Inches. The only change required In the mechanical system of 
30 the camera is the replacement of the casing to accommodate the intemal expansion. 

The connectors of option bus 27 allow for vertical connection of the option electronic boards (not shown). 
The option bus 27 has a unique protocol which allows for a signal sequence which allows for electronic expandability 
of the camera functions without degrading the performance of the camera. The protocol is designed to reduce the 
likelihood of digital signal contamination of the analog video signal thereby reducing the possibility of 'noise' which 
3S lias the effect of degrading spatial resolution, camera photosensitivity and dynamic range. 

Following is the protocol of a preferred embodiment of an in-line 20 pin connector for the option bus 27 according 
to this invention. As further option electronic boards are developed/an expanded number of pins may be required and 
a variation of the protocol may result: 



40 


PIN NO. 


NAME 


FUNCTION 




1 


DGND 


DIGITAL GROUND RETURN 




2 


DGND 


DIGITAL GROUND RETURN 




3 


TTL+5V 


DIGITAL LOGIC POWER LINE 


45 


4 


TTL-5V 


DIGITAL LOGIC POWER LINE 




5 


ANA+15V 


+15 VOLTS FOR ANALOG SIGNAL PROCESSING 




6 


ANA-15V 


-15 VOLTS FOR ANALOG SIGNAL PROCESSING 




7 


CLAMP 


TTL LEVEL SIGNAL WHEN LOW CAUSES THE OPTION BOARDS TO CLAMP THE 
VIDEO TO A REFERENCE VALUE 


SO 


8 


TRANSMIT 


RESERVED TTL CONTROL 




9 


CONVERT 


TTL LEVEL SIGNAL WHICH CAUSES THE OPTIONS TO CAPTURE THE VIDEO ON 
THE RISING EDGE 




10 


CONVERTS 


TTL LEVEL SIGNAL OPPOSITE TO CONVERT 


ss 


11 


MAST CLK 


TTL LEVEL CLOCK AT TWICE THE PIXEL RATE 


12 


LINE VAL 


TTL LEVEL CLOCK RESERVED 




13 


MAST RST 


TTL LEVEL CLOCK RESERVED ' 




14 


TCK 


TTL LEVEL CLOCK RESERVED 
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(continued) 





PIN NO. 


NAME 


FUNCTION 




15 


A/D CONV 


TTL LEVEL CLOCK DELAYED VERSION OF CONVERT 


5 


16 


SPARE 


RESERVED 




17 


ANA+5V 


ANALOG +5 VOLT SUPPLY FOR SIGNAL PROCESSING 




18 


ANA-5V 


ANALOG -5 VOLT SUPPLY FOR SIGNAL PROCESSING 




19 


AGND 


ANALOG GROUND RETURN 


10 


20 


AGND 


ANALOG GROUND RETURN 



The third bus is the user bus 28 which connects the logic board means 18 to the DB-25 connector 29 on the back 
camera plate 12. The preferred protocol for the user bus 28 according to this invention is as follows: 



25 



30 



35 



40 



PIN NO. 


NAME 


FUNCTION 


1 


CLK1B 


RS422 LEVEL CLOCK 


2 


CLK2 


RS422 LEVEL CLOCK 


3 


CLK3B 


RS422 LEVEL CLOCK 


4 


CLK4B 


RS422 LEVEL CLOCK 


5 




FUTURE USE 


6 


CLK5 


RS422 LEVEL CLOCK 


7 


VSSD 


DIGITAL GROUND 


8 


+ 5V 


ANALOG + 5V 


9 


+ 15V 


ANALOG + 15V 


10 




FUTURE USE 


11 


VSSA 


ANALOG GROUND 


12 


-5V 


DIGITAL - 5V 


13 


+ 5V 


DIGITAL + 5V " 


14 


CLK1 


RS422 LEVEL CLOCK 


15 


CLK2B 


RS422 LEVEL CLOCK 


16 


CLK3 


RS422 LEVEL CLOCK 


17 


CLK4 


RS422 LEVEL CLOCK 


18 




FUTURE USE 


19 


CLK5B 


RS422 LEVEL CLOCK 


20 


VSSD 


DIGITAL GROUND 


21 


+ 16V 


ANALOG + T5V'^^ 


.22 


-5V 


ANALOG- 5V ^ 


23 




FUTURE USE 


24 


VSSA 


ANALOG GROUND 


25 


■ 15V 


- 5V TO - 1 5V (- 1 5V WITH OPTIONS) 



The placement or location of each bus is also an important feature of the design of the camera according to this 
invention. Each bus occupies a separate side of the logic board means 19 with no two buses on the same side. This 
placement assists in reducing the possibility of "noise" contamination of the video signal by the digital signal, and, 
therefore, allows for closer arrangement of the option electronic boards. This achieves a compact, electronically ex- 
pandable camera without sacrificing quality of performance. 

Any remaining added option electronic boards 19 in the camera provide further signal processing of the video 
signal from the sensor 17. These include such options as multiplexing, analog-to-digital conversion and sample-and- 
hold data processing. 

The option electronic boards 19 can be added to the camera at any time, either during the manufacturing phase, 
at the user site, or at any phase in the development cycle. 

The camera of the present invention is, therefore, electronically expandable, and functionally interchangable on a 
mechanical and electronic level thereby changing the functional characteristics of the camera by the changing of the 
option electronic boards 1 9. 



6 



EP0 597 934 B1 



It will be appreciated by those skilled in the art that the selection of the unique protocol for each bus will require a 
unique "architecture' or design for the appropriate circuit boards. Each of the circuit boards, nannely the driver board 
means 1 3, the logic board means 18 and the various option electronic board means 1 9 are uniquely designed to achieve 
the desired functional results according to the unique bus protocol selected. 
5 Variations in the present invention will be obvious to those skilled In the art and such obvious variattons are con- 

templated to fall within the scope of the invention as claimed. 



Claims 

10 

1. An electronically expandable camera comprising: 

a substantially tubular casing (10); 

a front plate (1 1 ) having a rear face removably receivable at one end of said casing (10), said front plate (11 ) 
'5 having a hole (14) therein for receiving an optical means (1 5); 

a second plate (23) mounted on the rear face of the front plate (11 ) for effective heat transfer from the second 
plate (23) to the front plate (11); 

an optical means (15) receivable in said front plate hole (14); 

a back plate (12) removably receivable at the opposite end of the casing (10) from the front plate (11); 
^0 an electromechanical connector (29) connected to the back plate (12); 

a driver board means (13) removably receivable within said casing (10), said driver board means (13) being 
disposed between said front plate (11) and said back plate (12) adjacent and abutting the second plate (23) 
for effective heat transfer; 

an image sensor (17) removably mounted on the second plate (23) for thermal conductivity therebetween, 
sts said image sensor (1 7) being electrically connected to said driver board means (1 3); 

a logic board means (18) removably receivable with said casing (10). said k)gic board means (IB) being dis- 
posed between said driver board means (13) and said back plate (12); 

a driver bus means (25) mechanically and electronically interfaced between said logic board means (18) and 
said driver board means (13) for expandability to incorporate optional electronic boards (19); 
30 a user bus means (28) mechanically and electronically interfaced between said logic board means (18) and 

the electromechanical connector (29) on the back plate (1 2); and 

an option bus (27) to allow for the incorporation of option electronic boards (1 9) within said casing (1 0) between 
said logic board means (18) and the saki back plate (12), whereby functionality of the camera is expanded to 
incorporate a plurality of optional board means. 

35 

2. An expandable camera as defined In claim 1 wherein the second plate (23) is mounted within said casing (10) in 
contact with said front plate (11) to provide effective heat-transfer away from the image sensor (17) and to permit 
accurate optical alignment of the image sensor (17). 

40 3. An expandable camera as defined in claim 1 or 2 wherein said front plate (11 ) and driver board means (1 3) are 
disposed in relation to each other so as to allow themial transfer from the driver board means (13) to the front 
plate (11) for cooling of the image sensor (17) in order to improve the performance of the image sensor (17). 

4. An expandable camera as defined in any preceding claim wherein said driver bus (25), user bus (28) and option 
46 bus (27) are functionally modular to permit: 

the use of a plurality of image sensors (17), each offering optimum performance for a specific application; 
the use of a plurality of optbn boards (19), to permit custom video output processing; 
customized digital timing through the replacement of a single component within the camera; and 
60 user customization of the camera. 

I. , f 

5. An expandable camera as defined in any preceding claim, further comprising at least one of the following option 
electronic boards (19); a multiplexing board; an analog-to-digital conversion board; and a sample-and-hold data 
processing board. 

55 

6. An expandable camera as defined in claim 5 wherein the or each option electronic board (19) has an option bus 
(27) to allow for vertical interconnect with the option bus (27) on the logic board (18). 
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7. An expandable camera as defined In any preceding claim wherein said camera is mechanically modular whereby 
the basic camera includes sufficient modularity to permit: 

casings (10) of differing lengths to be used to accommodate more or fewer option electronic boards (19); 
5 second plates (23) of different interna! machining to permit the installation of one ot a plurality ot sensors; and 

back plates (12) with different internal machining to permit the installation of one of a plurality of electrome- 
chanical connectors (29) suitable to the option electronic board (1 9) Installed. 

8. An expandable camera as defined in any preceding claim f urther'comprising an adapter means receivable within 
"io the hole of said front plate means (14), said adapter means being adapted to receive a plurality of different optical 

means therein. 

9. An expandable camera as defined in any preceding claim wherein said optical means (15) is one of a plurality of 
different types of camera lenses. 

75 

10. An expandable camera as defined in any preceding claim wherein said image sensor is one of a plurality of different 
image sensors (17) receivable within said driver board means (13). 

11. An expandable camera as defined in any preceding claim wherein the image sensor (17) is a CCD image sensor 
that is thermally connected through the second plate (23) and the front plate (11 ) to the users' system for increasing 
dynamic range and for reducing noise. 

12. An expandable camera as defined in any preceding claim wherein the image sensor (17) is a time delay and 
integration sensor. 

2S 

13. An expandable camera as defined in any preceding claim wherein the Image sensor (17) is an area scan sensor. 

14. An expandable camera as defined in any preceding claim wherein the image sensor (17) is a wide dynamic range 
sensor. 

30 

15. An expandable camera as defined in any preceding claim wherein the option electronic board means (19) abuts 
the driver board means (13) for thermal contact between the electronic board means (19) and the driver board 

means (13). 

35 1 6. An expandable camera as defined In any preceding claim further comprising an imager clamp (1 7a) fixable to the 
surface of the second plate (23) which contacts the front plate (11 ) for thermal contact between the image sensor 
(17) and the second plate (23).. 

17. An expandable camera as defined in any claims 1 to 5 further comprising an imager clamp (17a) fixable to the 
40 second plate (23) thereby positioning the image sensor (17) in an optically accurate location and permitting efficient 

transfer or heat away from the image sensor (1 7). 

18. An expandable camera as defined in any preceding claim wherein the centre of the image sensor means (17) is 
alignable with the centre of the front plate means (11).. 

45 

19. An expandable camera as defined in any preceding claim wherein at least one of the following can be selectively 
changed: the casing (10); the front plate (11); the driver board means (13); the back plate (12); and the option 
electronic board means (19). 

50 20. An expandable camera as defined in any preceding claim wherein the orientation of the buses is designed to 
reduce anabg noise contamination of the video signal. 

21. An expandable camera as defined in any preceding claim wherein the protocol of the driver bus (25) and/or the 
option bus is designed to reduce the analog noise contamination of the video signal. 

55 

22. An expandable camera as defined In any preceding claim wherein the protocol of the user bus (28) is defined and 
implemented such that the camera in any one of its expandable forms may interface to the same external electro- 
optical system without modification of the external system: 
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PatentansprOche 

1. Elektronisch erweiterbare Kamera mit: 

s einem im wesentlichen rohrfdrmigen Gehause (10), 

einer Frontplatte (11) mit einer ruckwartigen Flache, die abnehmbar an einem Ende des Gehauses (10) auf- 
nehmbar ist, wobel die Frontplatte (11) ein Loch (14) tOr die Aufnahme einer optisciien Einrichtung (15) hat, 
einer zweiten Platte (23). die an der rOckwartigen Flache der Frontplatte (11) fOr eine effektive WarmeOber- 
tragungvon der zweiten Platte (23) zu der Frontplatte (11) montiert ist, 

10 einer optischen Einrichtung (15), die in dem Frontplattenloch (14) aufnehmbar ist, einer hinteren Platte (12), 

die abnehmbar an dem der Frontplatte (11) gegenuberliegenden Ende des Gehauses (10) aufnehmbar tst, 
einem elektromechantschen Verbindungsanschlu3 (29), der mit der hinteren Platte (12) verbunden ist, 
einer Treiberplatineneinrichtung (13), die abnehmbar in dem Gehause (10) aufnehmbar ist, wobei die Trei- 
berplatineneinrichtung (1 3) zwischen der Frontplatte (11 ) und der hinteren Platte (1 2) neben der zweiten Platte 

IS (23) und an dieser fur eine wirkungsvolle Warmeubertragung aniiegend angeordnet ist, 

einem Bildsensor (17), der abnehmbar an der zweiteri Platte (23) fur Warmeleitung zwischen diesen montiert 
ist, wobei der Bildsensor (17) elektrisch mit der Treiberplatineneinrichtung (13) verbunden ist, 
einer Logikplatlneneinrichtung (18), die abnehmbar in dem Gehause (10) aufnehmbar ist, wobei die Logikpla- 
tineneinrichtung (18) zwischen der Treiberplatineneinrichtung (13) und der hinteren Platte (12) angeordnet Ist. 

20 einer Treiberbuseinrichtung (25), die mechanisch und elektronisch als Schnittstellenelement zwischen der 

Logikplatlneneinrichtung (18) und der Treiberplatineneinrichtung (13) angeordnet ist fur eine Erweiterbarkeit, 
um wahlweise elektronische Platinen (1 9) aufzunehmen, 

einer Benutzerbuseinrichtung (28), welche mechanisch und elektronisch als Schnittsteile zwischen der Logik> 
platineneinrichtung (1 8) und dem elektromechanischen VerbindungsanschtuB (1 9) an der hinteren Platte 81 2) 
25 angeordnet ist, und 

einem Optionsbus (27), um die Einbeziehung von optionalen elektronischen Platinen (19) in das Gehause 
(10) zwischen der Logikplatlneneinrichtung (18) und der hinteren Platte (12) zu ermoglichen, wobei die Funk- 
tionalitat der Kamera so enweitert wird, da3 sie eine Mehrzahl von optionalen Platineneinrichtungen enthalt. 

30 2. Erweiterbare Kamera nach Anspruch 1, wobei die zweite Platte (23) in dem Gehause (10) in Kontakt mit der 
Frontplatte (11) montiert ist, um eine wirkungsvolle WarmeQbertragung weg von dem Bildsensor (17) zu gewahr- 
leisten und um eine genaue optische Ausrichtung des Bildsensors (17) zu ermoglichen. 

3. Erweiterbare Kamera nach Anspruch 1 oder 2, wobei die Frontplatte (11) und die Treiberplatineneinrichtung (13) 
35 relativ zueinander so angeordnet sind, da8 sie eine Warmeubertragung von der Treiberplatineneinrichtung (13) 

zu der Frontplatte (11) zum Kuhlen des Bildsensors (17) eriaubt, um die Funktion des Bildsensors (17) zu verbes- 
sern. 

4. Erweiterbare Kamera nach einem der vorstehenden Anspruche, wobei der Treiberbus (25), der Benutzerbus (28) 
40 und der Optionsbus (27) in funktioneller Hinsicht modular sind, um 

die Verwendung einer Mehrzahl von Bildsensoren (17), von denen jeder eine optimale Funktionalitat fur eine 
spezielie Anwendung hat, . „ ^ " 

die VenA/endung einer Mehrzahl von optionalen Platinen (18), um eine ma3geschneiderte Videoausgangsver- 
^ arbettung zu ermoglichen, 

ma8geschneiderte digitale Zeitabstimmung durch Ersetzen einer einzelnen Komponente innerliatb der Ka- 
mera, und 

die spezielie Benutzeranpassung der Kamera zu eriauben. 

50 5. Erweiterbare Kamera nach einem der vorstehenden Anspruche, welche weiterhin zumindest eine der folgenden 
optionalen Elektronikplatinen (1 9) aufweist: eine Multiplexer-Platine, eine Analog/Digital-Wandler-Platine, und eine 
Abtast- und Halte-Datenverarbeitungsplatine. 

6. Erweiterbare Kamera nach Anspruch 5. wobei die Oder jede optionale elektronische Platine (1 9) einen Optionsbus 
55 (27) hat, um die vertikale Verbindung mit dem Optionsbus (27) auf der Logikplatine (18) zu ermoglichen. 

7. Erweiterbare Kamera nach einem der vorstehenden Anspruche, wobei die Kamera mechanisch modular ist. wo- 
durch die Grundkamera eine ausreichende Modularitat aufweist, um zu ermoglichen: 
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Gehause (10) unterschiedlicher Langen, fOr die Verwendung zwecks Anpassung an mehr oder weniger op- 
tbnale elektronische Platinen (1 9), 

zweite Flatten (23) mit unterschiedlicher innerer Bearbeit'ung bzw. Struktur, um die Installation von einem aus 
einer Mehrzahl von Sensoren zu eriauben, und 
5 hintero Flatten (12) mit unterschiedlicher innerer Bearbeitung (Struktur), um die Installation von einem aus 

einer Mehrzahl von elektromechanischen Verbindungsanschlussen (29) zu ermoglichen, welcher fur die in- 
stallierte, optbnale elektronische Piatine (19) geelgnet ist. 

8. Erweiterbare Kamera nach einem der vorstehenden Anspruche, welche weitertiin eine Adaptereinrichtung auf- 
10 weist, die in dem Loch der Frontplatteneinrichtung (14) aufnehmbar ist, wobei die Adaptereinrichtung dafur aus- 

gelegt ist, eine Mehrzahl verschiedener optischer Einrichtungen autzunehmen. 

9. Erweiterbare Kamera nach einem der vorstehenden Anspruche, wobei die optische Einrlchtung (1 5) eine von einer 
Mehrzahl verschiedener Typen von Kameralinsen ist. 

IS 

10. Erweiterbare Kamera nach einem der vorstehenden AnsprOche, wobei der Bildsensor einer von einer Mehrzahl 
verschiedener Bildsensoren (1 7) ist, die innerhaib der Treiberptatinen einrlchtung (1 3) aufnehmbar sind. 

11. Erweiterbare Kamera nach einem der vorstehenden Anspruche, wobei der Bildsensor (17) ein CCD-Bildsensor 
20 ist, welcher uber die zweite Platte (23) und die Frontplatte (11 ) mit dem System des Benutzers thenmisch verbunden 

ist, um den Dynamikberelch zu vergro3ern und das Rauschen zu vermindem. 

12. Erweiterbare Kamera nach einem der vorstehenden Anspruche, wobei der Bildsensor (17) ein Zeitverzogerungs- 
und Integrationssensor ist. 

25 

13. Erweiterbare Kamera nach einem der vorstehenden AnsprQche, wobei der Bildsensor ein Berebhsabtastsensor 

Ist. 

14. Erweiterbare Kamera nach einem der vorstehenden AnsprQche, wobei der Bildsensor (17) ein Sensor mit einem 
30 weiten Dynamikberelch ist. 

15. Erweiterbare Kamera nach einem der vorstehenden Anspruche, wobei die optionale elektronische Platinenein- 
richtung (19) an der Treiberplatineneinrichturig (13) anliegt, fur einen Warmekontakt zwischen der elektronischen 
Platineneinrichtung (1 9) und der Treiberplatineneinrichtung (1 3). 

35 

16. Erweiterbare Kamera nach einem der vorstehenden AnsprOche, welche weiterhin eine Rahmenklammer (17a) 
auf weist. die an der Oberflache zweiten Platte (23) befestigbar ist. die mit der Frontplatte (11) in Kontakt ist, um 
den Warmekontakt zwischen dem Bildsensor (17) und der zweiten Platte (23) zu ermoglichen. 

40 17. Erweiterbare Kamera nach einem der Anspruche 1 bis 5, welche weiterhin eine Rahmenklammer (17a) aufweist. 
die an der zweiten Platte (23) befestigbar ist, umdadurch den Bildsensor (17) in einer optisch genauen Anordnung 
zu positionieren und um eine effiziente WarnrieObertragung weg von dem Bildsensor (17) zu ermoglichen. 

18. Erweiterbare Kamera nach einem der vorstehenden AnsprQche, wobei das Zentrum der Bildsensorelnrichtung 
45 (1 7) mit dem Zentrum der Frontplatteneinrichtung (11 ) ausrichtbar ist. 

19. Erweiterbare Kamera nach einem der vorstehenden Anspruche, wobei zumindest eines der folgenden Telle wahl- 
weise ausgetauscht warden kann: das Gehause (10), die Frontplatte (11), die Treiberplatineneinrichtung (13), die 
hintere Platte (12), und die optionale elektronische Platineneinrichtung (19). 

so 

20. Erweiterbare Kamera nach einem der vorstehenden Anspruche, wobei die Ausrichtung der Buseinrichtungen so 
ausgelegt ist, da3 die analoge Rauschverunreinigung des Videosignals vermindert wird. 

21. Erweiterbare Kamera nach einem der vorstehenden Anspruche, wobei das Protokoll des Treiberbusses (25) und/ 
ss Oder des Optionsbusses daf Qr ausgelegt ist, die Verunreinigung bzw. Oberlagerung des Videosignals mit analogem 

Rauschen zu vermindem. 

22. Erweiterbare Kamera nach einem der vorstehenden AnsprQche, wobei das Protokoll .des Benutzerbusses (28) 
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derail def iniert und umgesetzt ist. daB die Kamera in jeder beiiebigen ihrer erweiteiten Formen als Schnittstelle 
fur dasselbe exteme elektrooptische System ohne Veranderung des externen Systems dienen kann. 



s Revendicatlons 

1. Camera extensible de manidre dlectronlque comprehant : 

un boTtler sensiblement tubulaire (10) ; 
10 une plaque avant (11 ) comportant une face arri^re pouvant dtre re^ue de mani^re amovible k une extrdmitd 

dudit bottler (10), ladite plaque avant (11) comportant un trou (14) pour recevoir un moyen optique (15) ; 
une seconde plaque (23) mont^e sur la face arri^rede la plaque avant (11) pourtransfert efficace de lachaleur 
de la seconde plaque (23) k la plaque avant (11) ; 

un nrtoyen optique (15) pouvant dtre regu dans ledit trou de jslaque avant (14) ; 
IS une plaque arri^re (12) pouvant dtre regue de manidre amovible k I'extrdmitd opposde du boTtier (10) par 

rapport k la plaque avant (11 ) ; 

un connecteur 6lectrom6canique (29) connect^ k la plaque arrl^re (12) ; 

un moyen formant carte de commande (13) pouvant dtre re9U de manidre amovible dans ledit boTtler (10), 
ledit moyen formant carte de commande (13) dtant dispose entre ladite plaque avant (11) et ladite plaque 
20 arridre (1 2) adjacente k, et en butde sur, la seconde plaque (23) pour transfert efficace de la chaleur ; 

un capteur d'images (1 7) montd de mani&re amovible sur la seconde plaque (23) pour conductivity thermique 
entre eux, ledit capteur d'images (17) dtant connects de mani^re diectrique audit moyen formant carte de 
commande (13) ; 

un moyen formant carte logique (1 8) pouvant §tre re^u de manifere amovible dans ledit boTtler (1 0), ledlt moyen 
25 formant carte logique (1 8) 6tant dispose entre ledit moyen formant carte de commande (1 3) et ladite plaque 

arridre(12); 

un moyen formant bus d'attaque (25) raccord6 de manifere m6canlque et 6lectronlque entre ledit moyen for- 
mant carte logique (IB) et ledit moyen formant carte de commande (13) pour, dans le but d'extension, Incor- 
porer des cartes diectronlques optionnelles (1 9) ; 
30 un moyen formant bus d'utilisateur (28) raccordd de mani^re m^canique et ^lectronique entre ledit moyen 

fomiant carte logique (18) et ledit connecteur diectromdcanique (29) situd sur la plaque arridre (12) ; et 
un bus d'optlon (27) pour permettre I'incorporation de cartes 6lectroniques optionnelles (1 9) dans ledit bottler 
(10) entre ledit moyen formant carte logique (18) et ladite plaque arri^re (12), ce par quoi Ton dtend la fonc- 
tionnalitd de la camera pour Incorporer une plurality de moyens formant cartes optionnelles. 

35 

2. Camera extensible selon la revendlcatlon 1 , dans laquelle la seconde plaque (23) est mont^e dans ledit boTtier 
(10) en contact avec ladite plaque avant (1 1 ) pourfournir une Evacuation efficace de la chaleur du capteur d'images 
(17), et pour permettre un alignement optique pr6cis du capteur d'images (17). 

40 3. Camera extensible selon la revendlcatlon 1 ou 2, dans laquelle ladrte plaque avant (11) et ledlt moyen formant 
carte de commande (13) sont disposes I'un par rapport k I'autre de fagon k permettre un transfert thermique du 
moyen formant carte de commande (1 3) k la plaque avant (11 ) pour ref roidir le capteur d'images (17) afin d'amd- 
liorer la performance du capteur d'images (17). 

45 4. Camera extensible selon I'une quelconque des revendicjations^prdcddentes, dans laquelle ledit moyen formant 
bus d'attaque (25), ledit bus d'utilisateur (28) et ledit bus d'optioh (27) sont modulaires de mani^re fonctionnelle 
pour permettre : 

Tutilisation d'une plurality de capteurs d'images (17), chacun offrant, pour une application spdcifique, une 
50 performance optimale ; 

■'utilisation d'une plurality de cartes optionnelles (19) pour permettre un traitement de sortie vid6o 
personnallsE ; 

une temporisatlon num^rlque personnalisdb par le remplacement d'un seul composant dans la camera ; et 
une personnalisatbn par I'utilisateur de la camera. 

55 

5. Camera extensible selon I'une quelconque des revendicatlons pr6c6dentes, comprenant en outre au moins I'une 
des cartes ^lectronlques optionnelles (19) suivantes ; une carte de multiplexage ; une carte de conversion d'ana- 
logique en numdrique ; et une carte de traitement de donn^es d'Echantillonnage. 
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6. Camera extensible selon la revendication 5, dans laquelte la, ou chaque, carte dlectronique optionnelle (1 9) com- 
porte un bus d'option (27) pour pemnettre une interconnexion vertlcale avec le bus d'option (27) situ6 sur la carte 
logique(18). 

s 7. Camera extensible selon Tune quelconque des revendications pr^cddentes, dans laquelle ladite camera est mo- 
dulaire de manidre mdcanique, ce par quoi la camera de base comprend une modularity suffisante pour permettre : 

une utilisation de boltiers (10) de longueur diffdrente pour recevoir plus ou moins de cartes dlectroniques 
optionnelles(19); , . 

10 un usinage interne different des secondes plaques (23) pour permettre rinstallation d'un. ou d'une plurality 

de, capteur(s) ; et 

un usinage interne different des plaques arri6re (12) pour permettre rinstallation d'un, ou d'une plurality de, 
connecteur(s) dlectromdcanique(s) (29) appropri6(s) k la carte 6lectronique optionnelle (19) que I'on installs. 

IS 8. Camera extensible selon Tune quelconque des revendications pr6c6dentes, comprenant en outre un moyen 
d'adaptation pouvant dtre re^u dans !e trou dudit moyen formant plaque avant (1 4), ledit moyen d'adaptation dtant 
con^u pour y recevoir une plurality de moyens optiques dlff^rents. 

9. Camdra extensible selon Tune quelconque des revendications prteddentes, dans laquelle ledit moyen optique 
20 (15) est run d*une plurality de types diffdrents d'objectif de camera. 

10. Camera extensible selon Tune quelconque des revendications pr6c6dentes, dans laquelle ledit capteur d'images 
est run d'une plurality de capteurs d'images diffdrents (17) pouvant dtre re9us dans ledit moyen formant carte de 
commande (13). 

25 

11. Camdra extensible selon Tune quelconque des revendications prdcddentes, dans laquelle te capteur d'images 
(17) est un capteur d'images k CCD (dispositif k couplage de charges) qui est connect6 de manlSre thermique, 
par la seconde plaque (23) et par la plaque avant (11 ), au systdme de rutitisateur pour augmenter la dynamique 
et pour rdduire le bruit. 

30 

12. Camera extensible selon I'une quelconque des revendications* prdc^dentes, dans laquelle le capteur d'images 
(17) est un capteur k retard et k integration. 

13. Camera extensible selon I'une quelconque des revendications prdcMentes, dans laquelle le capteur d'images 

35 (17) est un capteur k balayage bidlmenslonnel. 

14. Camera extensible selon rune quelconque des revendications pr^ddentes, dans laquelle le capteur d'images 
(17) est un capteur k plage dynamique large. . 

40 1 5. Camera extensible selon I'une quelconque des revendications pr6c6dentes, dans laquelle le moyen formant carte 
diectronique optionnelle (19) est en but6e centre le moyen formant carte de commande (1 3) pour contact thermlque 
entre le moyen formant carte ^lectronique (19) et le moyen formant carte de commande (13). 

16. Cam6ra extensible selon rune quelconque des revendications pr6c6dentes, comprenant en outre un dispositif de 
45 blocage d'imageur (1 7a) pouvant dtre fixd sur la face de la seconde plaque (23) qui contacte la plaque avant (11 ) 

pour contact thermique entre le capteur d'images (17) et la seconde plaque (23). 

17. Camera extensible selon rune quelconque des revendications 1 k 5, comprenant en outre un dispositif de blocage 
d'imageur (17a) pouvant Stre fbcd sur la seconde plaque (23) en posltionnant ainsi le capteur d'images (17) k un 

so emplacement prdcis du point de vue optique et en permettant une Evacuation efficace de la chaleur du capteur 
d'images (17). 

18. Camera extensible selon rune quelconque des revendications pr6c6dentes, dans laquelle on peut aligner le centre 
du moyen formant capteur d'images (1 7) avec le centre du moyen formant plaque avant (11 ). 

55 

19. Camera extensible selon I'une quelconque des revendications pr6c6dentes, dans laquelle on peut changer, de 
mani^re s6lective. au moins I'un des 6l6ments suivants : le boTtiisr (10) ; la plaque avant (11 ) ; le moyen formant 
carte de commande (13) ; la plaque arridre (12) ; et le moyen formant carte diectronique optionnelle (19). 
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20. Camdra extensible selon i'une quelconque des revendicatioris pr6c6dentes, dans laquelle ('orientation des bus 
est congue pour rdduire la contamination du signal viddo par bruit anatogique. 

21 . Camera extensible selon I'une quelconque des revendications pr^cSdentes, dans laquelle le protocote du bus 
5 d'attaque (25) et/ou du bus d'option est congu pour rdduire la contamination du signal viddo par bruit analogique. 

^ 

22. Camera extensible selon Tune quelconque des revendications prdcddentes, dans laquelle le protocole du bus 
d'utilisateur (28) est ddfini et r^alisd de fagon telle que i'on peut raccorder la camera, sous Tune quelconque de 
ses formes extensibles, au mdme syst^me dlectro-optiqiie'externe sans m'odification du systdme externa. 

70 
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